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Description
Cross-Reference to Related Application

[0001] This application claims priority to U.S. Applica-
tion No. 15/687,657 filed on August 28, 2017 titled "Sys-
tems And Methods For Instrument Disinfection And Anti-
Microbial Coating".

TECHNICAL FIELD

[0002] The present invention as set out in the claims
relates to a disinfecting chamber and a method of disin-
fecting a surface of an instrument.

BACKGROUND OF THE INVENTION

[0003] Various types of medical devices or instru-
ments, such as metallic syringes, scalpels, forceps, he-
mostats, and endoscopes may become contaminated as
aresult of use or exposure to contaminants from time to
time. For example, scalpels and forceps may be used for
performing medical procedures (e.g., surgical proce-
dures, etc.) during which the scalpel or forceps may come
into contact with or otherwise become exposed to con-
taminants, such as through physical contact with a pa-
tient or other potentially contaminated areas. In many
applications, only noncontaminated or sterile instru-
ments may be used. Thus, reusable instruments must
be disinfected to remove contaminants before they may
be suitable for reuse.

[0004] Techniques known in the art for disinfecting an
instrument’s surfaces may include exposing the surfaces
to disinfecting conditions, such as high temperatures,
sonic waves, or applying a disinfecting substance or so-
lution to a surface of the instrument. Such techniques
may include physically applying a disinfecting solution to
the surface of the instrument. As an example, instru-
ments may be placed into various apparatuses for ex-
posing the instruments to disinfecting conditions. In some
implementations, the disinfection process may require
application of a combination of techniques in order to
achieve the desired disinfection of the instrument.
CN204684243U discloses a medical instrument high
pressure sterilizing instrument. US9149036B1 discloses
a method for applying a persistent antimicrobial film.
[0005] Generally, after the instrument has been disin-
fected, it may remain disinfected until subsequent expo-
sure to contaminants, atwhich pointit must be disinfected
again. Steps may be taken to prevent such re-contami-
nation of previously disinfected instruments, such as by
separately applying various solutions to the instrument.
However, even when such solutions are applied, con-
tamination of a previously disinfected instrument may oc-
cur during the time between disinfection and application
of the anti-microbial solution. Such contamination may
be undetectable to a user, and a risk of use of a contam-
inated instrument for such applications is increased.

10

15

20

25

30

35

40

45

50

55

Thus, improved techniques preventing contamination of
disinfected instruments are generally desirable.

DETAILED DESCRIPTION

[0006] The presentinvention is directed to disinfecting
chamber as set out in claim 1. The instrument may com-
prise an endoscope, and in some embodiments, the en-
doscope may be a rigid endoscope.

[0007] According to another aspect not forming part of
the invention, an instrument disinfection system may
comprise a vapor source, wherein the vapor source is
configured to provide a dry steam vapor, and a disinfect-
ing chamber coupled to receive the vapor from the vapor
source, wherein the vapor contacts a surface of an in-
strument within the chamber, wherein the vapor disin-
fects the surface of the instrument, and wherein an anti-
microbial film is deposited on the surface of the instru-
ment. The system also may comprise a vapor core po-
sitioned within the disinfecting chamber, wherein the va-
por core comprises a channel for channeling the vapor
when received by the vapor core, and wherein the vapor
core comprises at least one hole for passing the vapor
into an interior of the chamber. The vapor may comprise
a chitosan vapor solution, which may be most 0.003%
chitosan vapor. The system may further comprise at least
one disc coupled to the vapor core, wherein the disc holds
the instrument. The instrument may comprise an endo-
scope, and may be a rigid endoscope.

[0008] In yet another aspect of the invention, there is
provided, a method as set out in claim 2. The vapor may
comprise a dry steam vapor, which may comprise a chi-
tosan vapor solution. The chitosan solution may be at
most 0.003% chitosan. In addition, the instrument may
be an endoscope.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Theinvention can be betterunderstood with ref-
erence to the following drawings. The elements of the
drawings are not necessarily to scale relative to each
other, emphasis instead being placed upon clearly illus-
trating the principles of the invention.

FIG. 1 depicts a three-dimensional perspective view
of an instrument disinfection system in accordance
with some embodiments of the present invention.
FIG. 2 depicts a side view of an instrument disinfec-
tion system in accordance with some embodiments
of the present invention.

FIG. 3 depicts a cross-sectional side view of an in-
strument disinfection system in accordance with
some embodiments of the present invention.

FIG. 4 depicts a three-dimensional perspective view
of an instrument disinfection system and vapor
source in accordance with some embodiments of the
present invention.

FIG. 5 depicts a three-dimensional perspective view
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of an instrument disinfection system and vapor
source in accordance with some embodiments of the
present invention.

FIG. 6 depicts a three-dimensional perspective view
of achamber cover of an instrument disinfection sys-
tem in accordance with some embodiments of the
present invention.

FIG. 7 depicts a three-dimensional perspective view
of achamber cover of an instrument disinfection sys-
tem holding a plurality of instruments in accordance
with some embodiments of the present invention.

DETAILED DESCRIPTION

[0010] The presentinvention generally pertains to dis-
infecting chambers and methods for disinfecting and de-
positing anti-microbial coating on an instrument surface.
In some embodiments, a disinfection chamber is ar-
ranged to receive a disinfecting vapor from a vapor
source and channeling it to contact a surface of an in-
strument within the chamber. The vapor source provides
the vapor to the disinfecting chamber via an inlet in a
chamber cover of the chamber. A vapor core within the
disinfecting chamber channels the vapor from the inlet
through a length of the vapor core. A portion of the vapor
passes from an interior of the vapor core and contact the
surface of the instrument. When the vapor contacts the
surface, the vapor disinfects the surface, and deposits
an anti-microbial film on the surface.

[0011] FIG. 1 depicts a three-dimensional orthogonal
view of an instrument disinfection system 5in accordance
with some embodiments of the present invention. The
embodiment of system 5 depicted by FIG. 1 has a cham-
ber body 10 and chamber cover 20. The chamber body
10 is configured to couple to chamber cover 20 to form
a substantially closed disinfecting chamber, as described
further below. An instrument (not specifically shown in
FIG. 1) is held adjacent to a vapor core 30, which is con-
tained within the chamber body 10 when the chamber
cover 20 is coupled to the chamber body 10. A vapor
source (notshownin FIG. 1) provides a disinfecting vapor
via an inlet 22 of the chamber cover 20, which is chan-
neled by the vapor core 30 and passed into an interior
of the chamber body 10 to contact a surface of the in-
strument for disinfecting instrument surface and depos-
iting an anti-microbial film on the surface.

[0012] Chamber body 10 is configured for coupling to
the chamber cover 20 and receiving the vapor core 30.
As shown in FIG. 1, chamber body 10 is essentially hol-
low, and may include a first end 12 configured to couple
to the chamber cover 20 and to receive the vapor core
30, and a second end 14 configured to support the cham-
ber body 10. The first end 12 of the chamber body 10 is
be substantially open for receiving the vapor core 30 and
coupling to the chamber cover 20, and may include var-
ious components or be configured suitably for coupling
to the chamber cover 20 to achieve the functionality de-
scribed herein. The second end 14 of the chamber body
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10 may have components for supporting the chamber
body 10 (e.g., both when coupled to the chamber cover
20 or otherwise), such as one or more legs 15. In some
embodiments, the chamber body 10 may include at least
one leg 15 adjacent to the second end 14 for supporting
the chamber body 10 while simultaneously providing
clearance for a chamber drain 17 of the chamber body
10, described in further detail below. In some embodi-
ments, chamber body 10 may have an essentially circular
crosssectional area, and may be configured such that a
longitudinal axis of the chamber body is essentially per-
pendicular to a surface supporting the chamber body 10
(e.g., oriented vertically). The chamber body 10 may
have other cross-sectional shapes and may be oriented
otherwise in other embodiments, such as for accommo-
dating instruments having other types, sizes, shapes or
features.

[0013] The chamber body 10 of FIG. 1 is fabricated
from a metal, such as an aluminum alloy, but in other
embodiments, the chamber body 10 may be fabricated
from other materials or combinations of materials and
may comprise various components and materials for
achieving the functionality described herein. In some em-
bodiments, the chamber body 10 may be fabricated using
a combination of various materials suitable for exposure
to conditions required of a chamber for disinfecting in-
struments (e.g., exposure to various temperature, pres-
sure, chemical, or other conditions).

[0014] Chamber cover 20 is configured for coupling to
the chamber body 10 and configured to receive the dis-
infecting vapor from a vapor source. The chamber cover
20 has an inlet 22 on a top side of the chamber cover
that is configured to receive the vapor, such as by cou-
pling to the vapor source or otherwise. The chamber cov-
er 20 is coupled to a vapor core 30 that is configured to
receive vapors from inlet 22 of the chamber cover 20.
The vapor core 30 may have a length that corresponds
to a length of the chamber body 10, and is configured to
channel the vapor along a length of the vapor core 30
(e.g., along a longitudinal axis of the vapor core 30).
[0015] The embodiment of FIG. 1 depicts a disc 32
coupled to the vapor core 30 for holding at least one
instrument (not specifically shown in FIG. 1) adjacent to
the vapor core 30. As will be described in further detail
below, various numbers of shelves 32 are coupled to the
vapor core 30, and are configured for holding various
types and quantities of instruments adjacent to the vapor
core 30. Although the disc 32 of FIG. 1 is shown empty,
a portion of the at least one instrument is loaded (e.g.,
inserted) into one or more portions of the disc 32 (e.g.,
slots, holes, or otherwise) such that the at least one in-
strument is held substantially adjacent to the vapor core
30. FIG. 1 depicts a disc 32 with a plurality of slots 34,
but the disc 32 are configured as having various features
for holding various types of instruments, and such fea-
tures correspond to a portion and type of instrument to
be held. For example, slots 34 have characteristics (e.g.,
diameter, width, length, etc.) for accommodating a por-
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tion of an endoscope. In some embodiments, the disc 32
may comprise a mesh having holes through which a por-
tion of an instrument may be inserted. Other configura-
tions are possible in other embodiments. In some em-
bodiments, a plurality of vapor cores 30 may be coupled
to the chamber cover 20, and each may be coupled to
various numbers and types of discs 32 for holding various
numbers and types of instruments.

[0016] Afteradesired quantity of instruments has been
inserted into portions of the disc 32, the chamber cover
20 is be coupled to the chamber body 10 as depicted in
FIGs. 2 and 3. FIG. 2 depicts a side view of the instrument
disinfection system 5, and FIG. 3 depicts a cross-sec-
tional side view of the system 5. In some embodiments,
chamber cover 20 may be coupled to chamber body 10
by positioning chamber cover 20 over the first end 12 of
chamber body 10 and inserting the vapor core 30 within
the interior of chamber body 10 until the chamber cover
20 suitably contacts chamber body 10 or is otherwise
suitably positioned with respect to the chamber body 10.
In some embodiments, the chamber cover 20 is be cou-
pled (e.g., fastened, screwed, latched, etc.) to the cham-
ber body 10 after it has been suitably positioned. Note
that cross sectional shapes of the chamber body 10 and
chamber cover 20 may generally correspond such that
when fitted together, a substantially sealed chamber of
system 5 is formed. In this regard, the chamber cover 20
and chamber body 10 may form such a substantially
sealed chamber when coupled together, which may be
suitable for containing a disinfecting vapor and achieving
a desired exposure to the vapor for instruments within
system 5.

[0017] After the chamber cover 20 has been coupled
to the chamber body 10, vapor from a vapor source is
provided to an interior of the chamber body 10 via the
inlet 22 of the chamber cover 20. As depicted in FIG. 3,
the inlet 22 is configured for receiving the vapor and chan-
neling it to the vapor core 30. In some embodiments, a
diameter of the inlet 22 corresponds to a diameter of the
vapor core 30, but the inlet 22 may have various suitable
cross-sections and configurationsin other embodiments.
In an embodiment, the inlet 22 is essentially configured
as a tube or conduit to which a vapor source may be
coupled (e.g., via hose, tube or otherwise) for receiving
and channeling the vapor essentially without leakage or
pressure loss between the vapor source and inlet 22. In
other embodiments, the inlet 22 may have various com-
ponents or hardware for coupling to a vapor source, such
as a gasket, clamp, collar, or otherwise.

[0018] Vapor received via the inlet 22 is channeled
through an interior of the vapor core 30 along a longitu-
dinal axis of the vapor core 30. The vapor core 30 has a
plurality of holes 305 configured to permit vapor to pass
from an interior of the vapor core 30 through each of the
holes 305. Although a particular number and arrange-
ment of holes 305 is depicted in FIG. 3, various numbers,
sizes, configurations and arrangements of the holes 305
are possible in other embodiments. As an example of
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operation of the vapor core 30, when the vapor is chan-
neled along the vapor core 30 (e.g., as propelled by a
force applied to the vapor, via gravity, or otherwise), a
portion of the vapor passes from an interior of the vapor
core 30 through one or more holes 305 (e.g., to aninterior
of the chamber body 10) and contacts a surface of the
at least one instrument. In some embodiments, vapor is
provided via the inlet 22 and channeled through the vapor
core 30 into the interior of the chamber body 20 for a
desired amount of time or until a desired volume of vapor
has been introduced into the interior of the chamber (e.g.,
coupled chamber cover 20 and chamber body 10), such
as until substantially all of the interior of the chamber
body 10 is filled with vapor or otherwise.

[0019] Note that vapor core 30 may have various di-
mensions relative to the chamber body 10. For example,
the vapor core 30 may have a diameter that is sufficiently
smaller than a diameter of the chamber body 10 such
that a desired quantity of desired instruments are held
(e.g., by disc 32 or otherwise) between an outer surface
of the vapor core 30 and an inner surface of the interior
of the chamber body 10. In addition, a length (height,
when oriented vertically) of vapor core 30 may vary rel-
ative to a length (e.g., height when oriented vertically) of
chamber body 10. In this regard, vapor core 30 may be
configured to fit completely within a chamber formed
when the chamber cover 20 and chamber body 10 are
coupled together. In addition, as shown by FIG. 3, the
vapor core 30 may have a length that permits condensed
fluid to escape via a condensate drain 17, as described
hereafter. Other dimensions of the vapor core 30 are pos-
sible in other embodiments.

[0020] The second end of the chamber body 10 shown
in the embodiment of system 5 depicted in FIGs. 2 and
3 also has a plurality of legs 15 configured to support the
chamber body 10 and a condensate drain 17. Although
a particular number of legs 15 is depicted by FIGs. 2 and
3, various numbers of legs 15 may be used in other em-
bodiments as desired to support components of the sys-
tem 5 as desired and suitably for achieving the function-
ality described herein. In addition, the condensate drain
17 of FIGs. 2 and 3 is positioned on the second end 14
of the chamber body 10. In some embodiments, the sys-
tem 5 may be configured to direct condensed fluid from
an interior of the chamber cover 20 and chamber body
10 out of the chamber via the drain 17. For example,
when disinfecting vapor is introduced into system 5 (e.g.,
interior of chamber body 10), a condensate may form on
an interior surface of the chamber body 10. When the
system 5 is oriented such that the second end of the
chamber body 10 is below the condensate (e.g., the
chamber body is upright), condensate may run along a
length of the chamberbody 10 and toward and eventually
into the drain 17. A cap 19 may be coupled to the drain
17 as desired, and may be configured to prevent escape
of substances inside the chamber body 10, to maintain
insulation or temperature properties of the system 5, or
otherwise. The cap 19 also can be removed as desired
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forremoving substances from the chamber body 10, such
as by allowing gravity to remove liquid condensed within
the chamber body 10 via the drain 17 or otherwise. In
some embodiments, various numbers of drains 17 and
respective caps 19 are possible, and may be configured
according to various techniques for creating an opening
to the interior of the chamber body 10 as may be desired.
[0021] FIGs. 4 and 5 depict a disinfection system 5 and
vapor source 405 in accordance with some embodiments
of the present invention. FIG. 4, the vapor source 405 is
depicted as detached from the inlet 22 of system 5, as
the source 405 may be positioned just before or after
coupling to the inlet 22 for providing disinfecting vapor to
the system 5. FIG. 5 depicts the vapor source 405 cou-
pled to the inlet 22, such as when providing the vapor.
Although particular components of the vapor source 405
are depicted in FIGs. 4 and 5, it will be understood that
various components and configurations of each of the
system 5 and vapor source 405 it is possible to achieve
the functionality described herein.

[0022] As noted herein, the vapor source 405 provides
a disinfecting vapor, which, in some embodiments, is
configured to chemically disinfect instrument surfaces
exposed to the vapor. For example, a desired amount of
the disinfecting vapor may be provided from the vapor
source 405 to the system 5 (e.g., to the interior of the
chamber body 10 via inlet 22 of chamber cover 20 and
vapor core 30). The amount may be based on a volume
of the system 5, number of instruments for disinfection,
or other information. The vapor may be provided to the
system 5 so that the instrument surfaces are exposed to
the vapor. As described below, the vapor may be provid-
ed at a desired temperature and pressure, and the in-
struments may be exposed to the vapor for a desired
amount of time to achieve the desired disinfecting. For
example, in some embodiments, where the disinfecting
vapor comprises a particular chemical for enhancing dis-
infection or sterilization of the instruments (e.g., peracetic
acid or otherwise), the vapor provided to the system 5
from the vapor source 405 may be provided as a dry
steam vapor. The vapor may be introduced to system 5
at a suitable temperature, such as approximately 300° C
or otherwise. The vapor may cool to a temperature of
approximately at least 75° C while inside the system 5
(e.g., chamber body 10), but other temperatures are pos-
sible in other embodiments. In addition, in some embod-
iments, the vapor may be provided from vapor source
405 at a suitable temperature and pressure according to
various information, such as regulatory guidelines spec-
ifying standards for the respective vapor composition,
experimentally determined value ranges or conditions,
application specific conditions, user-defined conditions,
or otherwise.

[0023] Note that the dry steam vapor may comprise
various components (e.g., substances, compounds,
chemicals, or other constituent parts) suitable for achiev-
ing a desired disinfection or sterilization of an instrument
surface. In some embodiments, the vapor may comprise
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an acid, such as a peracetic acid, for achieving disinfec-
tion. A portion of the vapor may be water, such as may
be required when the vapor is a dry steam vapor. The
vapor may have other components in other embodi-
ments.

[0024] In some embodiments, the vapor comprises a
long-chain polysaccharide compound, such as chitosan.
The vapor comprises various amounts of chitosan, but
in some embodiments, the chitosan solution comprises
approximately 0.003% chitosan. The vapor may com-
prise other amounts of chitosan in other embodiments.
The vapor comprising chitosan is provided to the cham-
berbody 10 via the vapor source 405 as described above.
In this regard, the vapor may contact the surface of the
at least one instrument and thereby disinfect the surface.
In addition, the vapor deposits an anti-microbial film onto
the surface of the at least one instrument. In other em-
bodiments, deposition of an anti-microbial film onto an
instrument’s surface may be performed using other com-
pounds having similar features (e.g., various long-chain
polysaccharide compounds).

[0025] In some embodiments not forming part of the
present invention, the vapor source 405 may be coupled
to system 5 to provide the disinfecting vapor addressed
above. In the embodiments of FIGs. 4 and 5, vapor
source 405 is depicted as a device with a handheld ac-
tuator 406 for controlling flow of vapor from within the
vapor source 405 into the system 5 via inlet 22, such as
by use of a trigger on the actuator 406 or otherwise. In
some embodiments, the actuator of vapor source 405
may have a nozzle 407 that may be fitted within inlet 22,
which may allow vapor to be pumped or otherwise pro-
vided to the chamber cover 20 while reducing or essen-
tially eliminating leakage or pressure loss. In some em-
bodiments, vapor source 405 may be plumbed (e.g., per-
manently coupled) to the inlet 22 to provide a desired
amount of vapor to the system 5 without requiring cou-
pling to the vapor source 405 in each instance. In this
regard, additional hardware or components may be re-
quired, any of which vapor source 405 may comprise.
Vapor source 405 may use other suitable components
that correspond to other techniques for providing vapor
to the system 5 in other embodiments.

[0026] The vapor source 405 has a flexible tube 409
configured to carry the vapor to the system 5 (e.g., inlet
22).In some embodiments, the tube 409 may be coupled
to a vapor reservoir of the vapor source 405 (not shown
inFIGs. 4 and5), such as may be used to store an amount
of the vapor until use by system 5. In addition, a pump
or other power source may be used to propel vapor
through the tube 409 and into the system 5. In this regard,
the tube 409 may facilitate transportation of the vapor
from the vapor reservoir to the system 5, such as by pres-
surized pumping or otherwise. Vapor source 405 may
utilize other components for providing vapor from the va-
por reservoir in other embodiments.

[0027] Note thatthe vapor provided from vapor source
405 may be of various types and compositions for disin-
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fecting a surface of an instrument and within the chamber
body 10. In an embodiment, the vapor source 405 is con-
figured for providing a heated, dry steam disinfecting va-
por. The vapor may be provided at temperature that ex-
ceeds a temperature required for performing disinfection
of surfaces of instruments within the system 5, such as
at least approximately 75 °C or otherwise. In addition,
the vapor may be provided at a desired pressure, such
as approximately 1 atmosphere (1 ATM) or otherwise. In
this regard, the vapor source 405 may comprise compo-
nents for ensuring that the vapor is provided at a desired
temperature and pressure. In addition, in some embod-
iments not specifically shown in FIGs. 4 and 5, system 5
may include various components (e.g., pressure sen-
sors, thermocouples, thermometers, etc.) for sensing
temperature of the vapor at various locations within sys-
tem 5, such as within the vapor core 30, chamber body
10, or otherwise. Such components may be coupled to
various displays (e.g., gauges, monitors, etc.) for provid-
ing output indicative of a sensed temperature, pressure,
or other characteristic of the vapor in the vicinity of the
respective components. In this regard, a user of system
5 may be able to monitor conditions within the system 5
to ensure that desired conditions and a desired perform-
ance of the system 5 are achieved.

[0028] FIGs. 6 and 7 depict a vapor core 30 of a dis-
infection system 5 in accordance with some embodi-
ments of the presentinvention. The vapor core 30 of FIG.
6 is depicted as having a collar 605 configured for cou-
pling to the vapor core 30 and supporting a disc 32 (not
specifically shown in FIG. 6). The collar 605 is configured
to surround a portion of vapor core 30 and to couple to
the vapor core 30 at a desired location along a length of
the vapor core 30. In some embodiments, the collar 605
may be movable with respect to the vapor core 30, and
may be configured for coupling and decoupling to the
vapor core 30 as desired. In some embodiments, system
5 may include a plurality of collars 605 configured for
coupling to the vapor core 30, such as for coupling to a
corresponding number of discs 32 to achieve holding of
a desired number of instruments. It will be appreciated
by one skilled in the art upon reading of this invention
that discs 32 may be coupled to the vapor core or other-
wise within the chamber according to other techniques
in other embodiments.

[0029] The collar 605 of FIG. 6 may comprise an upper
portion 607 and lower portion 609, which may be sepa-
rated by a groove 611. The upper portion 607 and lower
portion 609 may have suitable dimensions for supporting
a disc 32 that may be configured for holding a desired
number of instruments. The groove 611 may essentially
comprise a channel having suitable dimensions (e.g.,
thickness, depth, etc.) for coupling to at least one shelf
32. In some embodiments, the collar 605 may include
various components for coupling to the vapor core 30
and for coupling to and supporting disc 32, such as snaps,
clips, pins, or otherwise. In this regard, a disc 32 may be
coupled to the vapor core 30 via collar 605, and may be
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movable along the length of the vapor core when the
collar 605 is decoupled from the vapor core. Further, in
embodiments in which the system 5 comprises a plurality
of discs 32, each respective disc 32 may be positioned
by positioning its respective collar 605, as desired. Other
techniques for coupling a disc 32 to a collar 605 may be
possible in other embodiments.

[0030] In addition, the vapor core 30 has a plurality of
holes 305 that are configured for permitting the disinfect-
ing vapor to pass from an interior of the vapor core 30 to
the interior of the chamber body 10 and contacting in-
struments therein. Vapor passes through one or more
holes 305 at a rate that corresponds to a pressure applied
to the vapor (e.g., by vapor source 405 or otherwise). In
this regard, the vapor core 30 channels the vapor along
a length of the vapor core 30, and a portion of the vapor
flows through a hole of the vapor core 30. Other portions
of the vapor may pass through one or more additional
holes 305 until a desired volume of vapor has passed
from the vapor core 30 into the interior of the chamber
body. Note that the holes 305 may have suitable dimen-
sions and quantities to achieve a desired exposure to the
vapor of an instrument within the chamber body 10 (e.g.,
and chamber cover 20). The vapor core 30 may have
various quantities, positions and configurations of holes
305 in some embodiments, and in some embodiments,
holes 305 may have varying characteristics (e.g., diam-
eters, positions, etc.) for achieving a desired exposure
(e.g., vapor flow through the holes 305).

[0031] FIG. 7 depicts a chamber cover 20 and vapor
core 30 having a disc 32 positioned to hold a plurality of
instruments 705. The instruments 705 of embodiment of
FIG. 7 are depicted as endoscopes, but, as described
herein, various types of instruments 705 are possible.
The disc 32 of FIG. 7 is configured to hold the endoscopes
705 via a plurality of corresponding slots 34, as depicted
in FIG. 1 and described herein. Each endoscope 705 is
held substantially adjacent to the vapor core 30, such
that vapor passing from the holes 305 may contact a
surface of the endoscopes 705 for performing disinfec-
tion and depositing an anti-microbial coating as de-
scribed herein. In other embodiments, one or more in-
strument types may be held by one or more discs 32 for
achieving the functionality described herein.

[0032] In an operation of the system 5, and as will be
described in further detail below, a chamber for disinfect-
ing instruments using a disinfecting vapor may be con-
figured by coupling a chamber cover 20 to a chamber
body 10. Before coupling the chamber cover 20 to the
chamber body 10, one or more instruments 705 are load-
ed into a disc 32 coupled to a vapor core 30 and config-
ured for holding the instruments 705. After the instru-
ments 705 are loaded into the disc 32, the chamber cover
20 is coupled to the chamber body 10 so that the vapor
core 30 and instruments is essentially contained within
an interior space of the chamber body 10. In this regard,
the instrument 705 held by the disc 32 coupled to the
vapor core 30 may be contained within the chamber
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formed when the chamber cover 20 is coupled to the
chamber body 10.

[0033] A vapor source 405 may be coupled to the inlet
22 of chamber cover 20 to provide a disinfecting vapor.
The vapor may flow (e.g., in response to a pressure ap-
plied to the vapor) from vapor source 405 (e.g., via tube
409 in response to operation of the actuator 406) and
pass through the inlet 22 and into vapor core 30. The
vapor may be that may be channeled along a length the
vapor core 30 and passed through holes 305 into the
interior of the chamber body 10. The vapor may be dis-
persed and essentially fill the space within the interior of
the chamber body 10. In this regard, the vapor contacts
a surface of an instrument 705 within the chamber body
10 (e.g., adjacent to the vapor core 30) to perform desired
disinfection of the surface. The chamber body 10 may
essentially contain the vapor (e.g., may be pressurized)
so that the surface of the instrument 705 may be exposed
to the vapor for a desired period of time.

[0034] The vapor may be a dry steam vapor, and may
comprise a long-chain polysaccharide, such as chitosan.
The instrument 705 may be exposed to the vapor for a
desired amount oftime such that when the vapor contacts
surfaces of the instrument 705, the vapor disinfects the
surface of the instrument 705, and deposits an antimi-
crobial film onto the surface. In this regard, disinfection
and deposition of an antimicrobial film on a surface of an
instrument 705 may be accomplished in a single step.
[0035] The foregoing is merely illustrative of the prin-
ciples of this invention and various modifications may be
made by those skilled in the art without departing from
the scope of this invention. The above described embod-
iments are presented for purposes of illustration and not
of limitation. The present invention also can take many
forms other than those explicitly described herein. Ac-
cordingly, itis emphasized that this invention is notlimited
to the explicitly disclosed methods, systems, and appa-
ratuses, butis intended to include variations to and mod-
ifications thereof, which are within the scope of the fol-
lowing claims.

[0036] As a further example, variations of apparatus
or process parameters (e.g., dimensions, configurations,
components, process step order, efc.) may be made to
further optimize the provided structures, devices and
methods, as shown and described herein. In any event,
the structures and devices, as well as the associated
methods, described herein have many applications.
Therefore, the disclosed subject matter should not be
limited to any single embodiment described herein, but
rather should be construed in breadth and scope in ac-
cordance with the appended claims.

Claims
1. Adisinfecting chamber, comprising:

a chamber body (10);
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a chamber cover (20) coupled to the chamber
body (10) and a vapor source (405) containing
a vapor, wherein the chamber cover (20) is ar-
ranged to receive the vapor from the vapor
source (405); and

a vapor core (30) coupled to the chamber cover
(20) toreceive the vapor, wherein the vapor core
(30) channels the vapor to an interior of the
chamber body (10), wherein the vapor core (30)
comprises at least one hole (305) for passing
the vapor into an interior of the chamber body
(10),

wherein, in use the vapor contacts a surface of
an instrument (705) within the chamber body
(10), and wherein an anti-microbial film is de-
posited on the surface of the instrument (705)
after the contact,

wherein the disinfecting chamber comprises at
least one disc (32) coupled to the vapor core
(30), and

characterised in that,

the disc (32) comprises slots (34) wherein the
slots (34) include a first open end disposed on
an outside circumference of the disc (32), and
a second closed end opposite the first open end;
and

wherein in use the instrument (705) is loaded
into one or more of the slots (34) such that the
at least one instrument (705) is held substantial-
ly adjacent to the vapor core (30).

2. A method comprising:

providing, from a vapor source (405), a vapor
for disinfecting a surface of an instrument (705)
and depositing an anti-microbial film on the sur-
face;

receiving, at a vapor core (30) of a disinfecting
chamber coupled to receive the vapor from the
vapor source (405),

the vapor passing, from at least one hole (305)
of the vapor core (30),

the vapor to the interior of the chamber,

the disinfecting chamber comprises at leastone
disc (32) coupled to the vapor core (30), and
characterised in that,

the disc (32) comprises slots (34) wherein the
slots (34) include a first open end disposed on
an outside circumference of the disc (32), and
a second closed end opposite the firstopen end;
and

wherein the instrument (705) is loaded into one
or more of the slots (34) such that the at least
one instrument (702) is held substantially adja-
cent to the vapor core (30), and

wherein the vapor comprises a disinfectant chi-
tosan vapor solution that is at most 0.003% chi-
tosan.
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3. The method of claim 2, wherein the vapor comprises
a dry steam vapor.

4. The method of claim 2, wherein the instrument com-
prises an endoscope (705).

5. Themethod of claim 4, wherein the endoscope (705)
is a rigid endoscope.

Patentanspriiche

1. Desinfektionskammer, umfassend:

einen Kammerkorper (10);

eine Kammerabdeckung (20), die mit dem Kam-
merkorper (10) gekoppelt ist, und eine Dampf-
quelle (405), die einen Dampf enthalt, wobei die
Kammerabdeckung (20) angeordnetist, umden
Dampf von der Dampfquelle (405) aufzuneh-
men; und

einen Dampfkern (30), der mit der Kammerab-
deckung (20) gekoppelt ist, um den Dampf auf-
zunehmen, wobei der Dampfkern (30) den
Dampf in ein Inneres des Kammerkdrpers (10)
lenkt, wobei der Dampfkern (30) mindestens ein
Loch (305) zum Durchleiten des Dampfes in ein
Inneres des Kammerkorpers (10) umfasst,
wobei der Dampf im Gebrauch mit einer Ober-
flache eines Instruments (705) innerhalb des
Kammerkorpers (10) in Kontakt kommt und wo-
bei nach dem Kontakt ein antimikrobieller Film
auf der Oberflache des Instruments (705) abge-
lagert wird,

wobei die Desinfektionskammer mindestens ei-
ne Scheibe (32) umfasst, die mit dem Dampf-
kern (30) gekoppelt ist, und dadurch gekenn-
zeichnet, dass

die Scheibe (32) Schlitze (34) umfasst, wobei
die Schlitze (34) ein erstes offenes Ende, das
an einem AuBenumfang der Scheibe (32) ange-
ordnetist, und ein zweites geschlossenes Ende
gegentiber dem ersten offenen Ende beinhal-
ten; und

wobei das Instrument (705) im Gebrauch derart
in einen oder mehrere der Schlitze (34) geladen
wird, dass das mindestens eine Instrument
(705) im Wesentlichen benachbart an dem
Dampfkern (30) gehalten wird.

2. Verfahren, umfassend:

Bereitstellen eines Dampfes aus einer Dampf-
quelle (405) zum Desinfizieren einer Oberflache
eines Instruments (705) und zum Ablagern ei-
nes antimikrobiellen Films auf der Oberflache;

Aufnehmen an einem Dampfkern (30) einer
Desinfektionskammer, die zum Aufnehmen des
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Dampfes von der Dampfquelle (405) gekoppelt
ist, des Dampfes, der aus mindestens einem
Loch (305) des Dampfkerns (30) in das Innere
der Kammer stromt,

wobei die Desinfektionskammer mindestens ei-
ne Scheibe (32) umfasst, die mit dem Dampf-
kern (30) gekoppelt ist,

und dadurch gekennzeichnet, dass

die Scheibe (32) Schlitze (34) umfasst, wobei
die Schlitze (34) ein erstes offenes Ende, das
an einem AuBRenumfang der Scheibe (32) ange-
ordnetist, und ein zweites geschlossenes Ende
gegeniuber dem ersten offenen Ende beinhal-
ten; und

wobei das Instrument (705) derart in einen oder
mehrere der Schlitze (34) geladen wird, dass
das mindestens eine Instrument (702) im We-
sentlichen benachbart an dem Dampfkern (30)
gehalten wird, und

wobeider Dampfeine desinfizierende Chitosan-
Dampfldsung umfasst, die héchstens 0,003 %
Chitosan enthalt.

3. Verfahren nach Anspruch 2, wobei der Dampf einen

trockenen Wasserdampf umfasst.

4. Verfahren nach Anspruch 2, wobei das Instrument

ein Endoskop (705) umfasst.

5. Verfahren nach Anspruch 4, wobei das Endoskop
(705) ein starres Endoskop ist.

Revendications
1. Chambre de désinfection, comprenant :

un corps de chambre (10) ;

un couvercle de chambre (20) couplé au corps
de chambre (10) et une source de vapeur (405)
contenant

une vapeur, danslaquelle le couvercle de cham-
bre (20) est agencé pour recevoir la vapeur pro-
venant de la source de vapeur (405) ; et

un noyau de vapeur (30) couplé au couvercle
de chambre (20) pour recevoir la vapeur, dans
laquelle le noyau de vapeur (30) transfere la va-
peur vers un intérieur du corps de chambre (10),
dans laquelle le noyau de vapeur (30) comprend
au moins un trou (305) pour faire passer la va-
peur vers un intérieur du corps de chambre (10),
danslaquelle, lors deI'utilisation, la vapeur entre
en contact avec une surface d’un instrument
(705) a l'intérieur du corps de chambre (10), et
dans laquelle un film antimicrobien est déposé
surla surface de I'instrument (705) apres le con-
tact,

dans laquelle la chambre de désinfection com-
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prend au moins un disque (32) couplé au noyau
de vapeur (30), et
caractérisée en ce que,
le disque (32) comprend des fentes (34), dans
laquelle les fentes (34) comportent une premie- 5
re extrémité ouverte disposée sur une circonfé-
rence extérieure du disque (32), et une seconde
extrémité fermée opposée a la premiére extré-
mité ouverte ; et
dans laquelle, lors de I'utilisation, l'instrument 70
(705) est chargé dans une ou plusieurs des fen-
tes (34) de sorte que I'au moins un instrument
(705) est maintenu sensiblement adjacent au
noyau de vapeur (30).

15

2. Procédé comprenant :

la fourniture, a partir d’'une source de vapeur
(405), d’'une vapeur destinée a désinfecter une
surface d’'un instrument (705) et le dép6t d'un 20
film antimicrobien sur la surface ;

la réception, au niveau d’'un noyau de vapeur
(30) d’'une chambre de désinfection couplée
pour recevoir la vapeur provenant de la source

de vapeur (405), 25
la vapeur se déplagant depuis au moins un trou
(305) du noyau de vapeur (30),

de la vapeur a l'intérieur de la chambre,

la chambre de désinfection comprend au moins

un disque (32) couplé au noyau de vapeur (30), 30
et caractérisé en ce que,

le disque (32) comprend des fentes (34), dans
lequel les fentes (34) comportent une premiére
extrémité ouverte disposée sur une circonféren-

ce extérieure du disque (32), et une seconde 35
extrémité fermée opposée a la premiére extré-
mité ouverte ; et

dans lequel l'instrument (705) est chargé dans

une ou plusieurs des fentes (34) de sorte que

'au moins un instrument (705) est maintenu 40
sensiblement adjacent au noyau de vapeur (30),

et

dans lequel la vapeur comprend une solution
désinfectante de vapeur de chitosane qui con-
tient au plus 0,003 % de chitosane. 45

3. Procédé selon larevendication 2, dans lequel la va-
peur comprend une vapeur de vapeur séche.

4. Procédé selon la revendication 2, dans lequel I'ins- 50
trument comprend un endoscope (705).

5. Procédé selon la revendication 4, dans lequel I'en-

doscope (705) est un endoscope rigide.
55
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